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Pedepar:

1. Tpunenko A. C. MopdosoriuHi 3MiHU ceJle3iHKY IypiB 3a yMOB rineproMonucTeineMii 3ay1e;KHo Bif, BiKy. —
Kgasnigikaniiina HayKoBa npalisl Ha [paBax pyKonucy. JlucepTraiis Ha 3100yTTsl HAyKOBOTO CTYII€HsI JOKTOpa
dinocodii 3 ranysi 3HaHb 22 «OXOpOHa 3OPOB’SI» 3a ClieliaibHiCTIO 222 «MenunyHa». — BIHHUIBKUYN Hal[iOHAIbHUN
MenuYHUM yHiBepcuTeT iM. M. 1. TTuporosa MO3 Ykpainu, Binnuis, 2025. EkciepuMeHT IpoBeieHo Ha 64 6iux
6e3MopOoAHUX Iypax-camisix (Bara — 61-335 r). TBapuH po3NOiNsIN Ha KOHTPOJIbHY Ta AOCiIHY TPyNH,
posnogineni 3a Bikom: mosogi (1-2 mic.), nopocai (6-8 mic.), ctapi (24-26 mic.). XpOHiUHY CTiliKy
rinepromouucreinemito (I'TL) MmogesnoBany 1IsIXoM BBeJeHHs D,L-Tios1akTOH rOMOLIUCTEIHY rifpoxIopuny
BIIPOJIOBX 8 TI>KHIB. B BoC/IiIKeHHI BUKOPUCTOBYBAJIM CBITJIOBY i €JIEKTPOHHY MIiKPOCKOIIiI0, 6i0XiMiuHi i
sabopatopHi gocnigxeHHs. [1py CBiTI10Bii MiKpOCKoTIii iHTAKTHUX 1IypiB BCTAHOBJIEHO, MO (POJIIKYIIM 3

repMiHaTUBHUMM [IEHTPaMU, HasiBHiI Makpodary Ta anonToTUYHI B-KiTrHYM; MapriHasibHa 30Ha 3 Makpodaramu ta



B-xyriTMHaMu; YepBOHA MyJIbIIa MiCTUTD CEJIE3iHKOBI TSIKi i BEHO3HI CUHYCH, KJIITUHYU KPOBi Ta Makpodaru 3
BKJIIOUEHHSIMU T€MOCHUIEPUHY. Y MOJIOJIMX IYPiB HasBHi F€MONIOETUYHI KJIITUHU. Y CTapUX LYPiB PO3POCTAETHCH
HDKHA CTpOMa; Makpodary 3 BKJIIOYEHHSIMHU JIiNOQYCLMHY; 30i7IbIIE€HHS 101 61101 y/IbIIU Ta CTPOMAJIbHOI 30HI
T-ksniTuH; BTpata Makpo@arisB Ta 3MEHIIEHHS! KiJIbKOCTI IJIa3MOLUTIB MapriHaJabHOi 30HU, HAKOIMYEHHS
($i6po61acTiB; B-KJIITUHN 3 BUCOKUM $1€pPHO-LIUTOIIA3MAaTUYHMM CIIiBBiTHOLIEHHSIM; B YEPBOHII MyJIbIIi
PO3POCTAETHCS MEPEXKa PETUKYJISIPHUX KIITUH Ta ¢ibpobsiacTiB. 3a ymoB I'T1] BusiBsieHo 3pocTaHHs B-iMouuTiB i
II71a3MaTUYHUX KJIiTUH; posidgepyloui B-nim¢pobaactu i makpodaru 3 BKIIOUEHHSIMUA FeMOCULEPUHY Ta
Jino¢gycuuHy. Y 4epBOHIl MyJIbIli: PO3IIMPEHHS BEHO3HUX CUHYCIB, Merakapiouurty, iHginbTpanis gim@ouunTis. ¥
ceJiesiHIi 3piniux TBApuH sigpa ¢pidpobacTiB MalOTh He3HAYHUI HAOPSIK; BaKyoJIi3allisl B CyOKarCyssipHill 30Hi Ta B
KJIITUHAX eHJI0TeJi0. Y CTapux IypiB PETUKYJIOLUTH 3 HEUITKUMU MeXXaMU, [IepUHyKJleapHi HabpsIKU Ta 3epHUCTA
LMTOIJIa3Ma; CBITJIi BAaKyOJIi30BaHi 30HM HaBKOJIO LIEeHTPaJIbHUX apTepiil. MoppomeTpruiHe NOCIiIKEeHHS:
361s1bIIE€HHS A0JIi 61101 MyJIBIIM Ta YACTKU JiM(pATUYHUX BY3JIMKiB y TBAPUH 3pi/IOro BiKy. BusiBiisieTbCs 361/bIIEHHS
KiJIbKOCTi MaKpodaris 3 BKJIIOYEHHSIMMU JIiNOQYCLUHY B yCiX eKCIIepUMEHTalbHUX Ipymnax. [Ipy e1eKTpoHHO-
MiKpOCKOITIIYHOMY JOCJIiI)KEHHI CeJle3iHKY iHTaKTHUX 1ypiB 6is1a nmysipna 3 J1iM¢poinHUMU By3JIMKaMHU, KiJIbKiCTb
SIKMX 3MEHILIEHA y CTapuX IypiB. Y TOPOC/IUX LIyPiB HAssBHI MOHOLMTH, MaKpodaru 3 rpaHyjamu jinopycuuny. Y
CTapux IypiB HasiBHI Makpodaru 3 ¢pparmeHTaMu GarouTOBaHNX €PUTPOLIUTIB, TPOMOOLIUTIB, YNCEJIbHUMU
rpanysiamu sinogycuuny. CuHycoigHi kaninsgpu nomipHo noBHokpoBHi. [1pu I'T1] enpgotenionuTy Kaninspis
BUJIOBXXEHOI (popMY, Y TOPOC/IUX LIyPiB 4acTo nepedyBasnu Ha cTaii gerpagauii. B 6iiii mysibmi Mosogux mypis -
3HIDKEHHS Y1 CesIbHOCTI 3pinux T-nimdounTis, nigsuimenHs B-nim@ouuTis, nnazmouuTis, 1iMdo61acTiB Ta
Makpodaris; y opocnux IypiB - 3HayHa 3arudesb T-1iMPOLUTIB, NiABUILEHHS YMCeIbHOCTI J1iM¢pOOIIaCTiB,
JiM@oUUTIB. Y cTapux IypiB AisssHKY rubesi T-1iM¢poLuTiB BUPaKeHi B IepuapTepiabHUX JiMQOiTHUX MiXBax. B
repMiHaTUBHUX LIEHTpax JiM(OITHUX BY3J/IMKiB MOJIOAUX IIYPiB YMCEsbHI J1iM(PO6IaCTH 3 03HAKAMU [EeCTPYKILi,
iKHO3Y s1ep; y LOPOCIuX 11ypiB - nposidepauis B-srimdouunTis, nepeBaxaHHs 3pinux 1J1a3MOLUTIB, 3pOCTaHHS
KiJIBKOCTi IUCTPO(diyHO 3MiHEHNX MakpoariB. B uepBOHIil NyJIbIli y OPOCIIMX Ta CTApUX LIypPiB lepeBakanu
HEUTPO(iNbHI IPaHyJIOLMUTY; Y CTApPUX LIyPiB BigMmivyanu parmeHT TPOMOOLUTIB Ta FeMOJIi30BaHi EPUTPOLIUTH.
Makpodaru 3 rpanysamu JinoQyCcLUUHy Ta FeMOCUIEPUHY; Y JOPOCJIMX Ta CTAPUX LIypiB — BTOPUHHI Ji30coMH,
3aJIMIIKOBI TiJIbL4 3 BEJIMKOIO KiJIBKICTIO AETPUTY. B CTpOMI Cese3iHKM CcTapuX PETUKYJIISIPHI KJIITUHU BUIOBXEHOI
(dopmu 3 rinepxpoOMHUMU SIIPaMu Ta IEPUHYKJI€APHUM HaOpsKoM. [1pu 6ioxiMiuHOMY JOCiIKEHHI KPOBi Ta
rOMOTI€HATIB CEJIE3IHKU LYPiB Pi3HOro BiKy 32 YMOB [T1l BCTAaHOBIEHO 3POCTAHHS 3araJIbHOI IIPOTEOJITUYHOL
aKTUBHOCTI. Y CTapUX TBapUH 3POCTAHHS PiBHSI CEPMHOBUX IIPOTEA3 Ha TJli MiJIBUIEHHS PiBHS 3arajbHOrO OifKa.
Cnocrepiraetbcs nopyumeHHs 6anancy mibk MMII-1 ta TIMII-1. BinmiueHo gocToBipHe 3HWKeHHs piBHiB 1JI-1b, 1J1-8,
1JI-6, IOH-n, 1J1-4 Ta 1JI-10 y opociux Ta crapux mypiB. TakuM 4MHOM, LOCJIIIPKEHHS CEJIE3IHKU Y IPyNax iHTaKTHUX
TBapyVH PeIpe3eHTyI0Th HOpMaIbHy MOP(OJIOrilo CTPOMaNbHUX i TapEHXIMaTO3HUX €JIEMEHTIB. B cenesiHii crapux
TBApUH - 3pDOCTAHHS YaCTKU HDKHOI CTPOMM, 3HWKEHHS IIiIbHOCTI T-KIIiTUH y IepuapTepiaJbHUX MiXBax Ta
PEaKTUBHOCTI B-KyIiTUH y s1iM(aTUYHNX By3/IMKax Ta MapriHajbHUX 30HaX, PO3POCTaHHS IO 61101 MMyJibIn
BilHOCHO 4€pBOHOI. JJocifmkeHHs cesnesdinku npu [T1 nokasanu pgesopranisanito ii CTpOMabHOrO €J1IEMEHTY,
3arubesnb T-niMbOUUTIB artONTO30M, MiBUIEHHS KiJIbKOCTi repMiHATUBHUX LIEHTPIiB B-KJ1iTuH, iHdinbTpamnito
3pisKX MJIa3MOLIUTIB B Y€PBOHY IYJIbIY Ta 3pOCTaHHS KiJIbKOCTI BKJIIOUEHb JIiNOQyCUUHY Y MaKpodarax.
BigmiuaeTbcs 3poCTaHHS 3arajlbHOI IPOTEOITUYHOI aKTUBHOCTI, 00YMOBJIEHOI aKTHBalli€l0 CEPUHOBUX [IPOTEA3,

METa03al1eXHUX (PEPMEHTIB, HUCTEIHOBUX Ta ACNapariHOBUX NPOTEa3s.

2. Hrytsenko A. S. Morphological changes in rats' spleen under hyperhomocysteinemia depend on age. - Qualifying
scientific work as a manuscript. Dissertation for the Doctor of Philosophy degree in knowledge 22 "Health care" in
the speciality 222 "Medicine". - National Pirogov Memorial Medical University, Vinnytsya, 2025. The experiment
was conducted on 64 white outbred male rats (permanent weight: 61-335 g). The experimental animals were
divided into a control and an experimental group; each group was subdivided depending on age: young (1-2
months), adult (6-8 months), and old (24-26 months). Chronic stable hyperhomocysteinemia (HHC) was modelled
for eight weeks by administering D, L-thiolactone homocysteine hydrochloride. The study used light and electron
microscopy methods as well as biochemical and laboratory studies. Light microscopy of intact rats revealed



follicles with germinal centres, macrophages and apoptotic B cells; the marginal zone contains macrophages and B
cells; the red pulp contains splenic cords and venous sinuses, blood cells and macrophages with hemosiderin
inclusions. Hematopoietic cells are present in young rats. In old rats, the delicate stroma grows; macrophages with
lipofuscin inclusions; an increase in the area of the white pulp and the stromal zone of T cells; loss of macrophages
and a decrease in the number of plasma cells in the marginal zone, accumulation of fibroblasts; B cells with a high
nuclear-cytoplasmic ratio; a network of reticular cells and fibroblasts grows in the red pulp. Under conditions of
HHC, an increase in B lymphocytes and plasma cells was detected; proliferating B-lymphoblasts and macrophages
with hemosiderin and lipofuscin inclusions. In the red pulp: dilation of venous sinuses, megakaryocytes, and
lymphocyte infiltration. In the spleen of mature animals, the nuclei of fibroblasts have a slight oedema, vacuolation
in the subcapsular zone and endothelial cells. In old rats, reticulocytes with indistinct boundaries, perinuclear
oedema and granular cytoplasm; light vacuolated areas around the central arteries. Morphometric study: an
increase in the proportion of white pulp and the proportion of lymph nodes in mature animals. An increase in the
number of macrophages with lipofuscin inclusions is detected in all experimental groups. Electron microscopy of
rat spleens reveals reduced lymphoid nodules in old rats. Adult rats show monocytes and macrophages with
lipofuscin granules, while old rats exhibit macrophages with phagocytised erythrocytes and platelet fragments.
Sinusoidal capillaries are moderately filled. In HHC, endothelial cells are elongated; adult rats often show
degradation. Young rats' white pulp has fewer mature T-lymphocytes but increased B-lymphocytes, plasma cells,
lymphoblasts, and macrophages. Adult rats experience significant T-lymphocyte death and increased lymphoblasts
and lymphocytes. Areas of T-lymphocyte death appear in periarterial lymphoid sheaths of old rats. Germinal
centres of young rats contain lymphoblasts with destruction signs and nuclear pyknosis; adult rats show B-
lymphocyte proliferation and more mature plasma cells, with many dystrophically altered macrophages. In the red
pulp of adult and old rats, neutrophilic granulocytes predominate, with old rats showing platelet fragments and
hemolysed erythrocytes. Macrophages with lipofuscin and hemosiderin granules are found in adult and old rats,
secondary lysosomes and residual bodies rich in detritus. The stroma of old rats' spleens contains elongated
reticular cells with hyperchromic nuclei and perinuclear oedema. In a biochemical study of blood and spleen
homogenates of rats of different ages under conditions of HHC, an increase in total proteolytic activity was
established. In old animals, the level of serine proteases increases against the background of an increase in total
protein level. There is a violation of the balance between MMP-1 and TIMP-1. A significant decrease in IL-1b, IL-8,
IL-6, IFN-n, IL-4 and IL-10 in adult and old rats was noted. Thus, studies of the spleen in groups of intact animals
represent the typical morphology of stromal and parenchymal elements. In the spleen of old animals, there is an
increase in the proportion of delicate stroma, a decrease in the density of T-cells in the periarterial sheaths and
the reactivity of B-cells in the lymph nodes and marginal zones, and an increase in the area of white pulp relative
to the red. Studies of the spleen in HHC showed disorganisation of its stromal elements, death of T lymphocytes by
apoptosis, an increased number of B-cell germinal centres, infiltration of mature plasma cells into the red pulp,
and an increased number of lipofuscin inclusions in macrophages. There is an increase in overall proteolytic

activity due to activation of serine proteases, metal-dependent enzymes, cysteine, and aspartic proteases.
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e 2. Dzevulska, 1. V., Gritsenko, A. S., Tymoshenko, I. O., Zakalata, T. R., Lavrinenko, V. Y., Smolko, D. G., & Gunas,
I. V. (2024). The influence of chronic hyperhomocysteinemia on the structure and immune processes of the
spleen in young rats. Reports of Morphology, 30(1), 33-39. https://doi.org /10.31393 /morphology-journal-
2024-30(1)-04

e 3. Gritsenko, A. S. (2024). Changes in the microscopic organisation of the spleen of adults and old rats under
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28(2), 188-195. https:/ /doi.org /10.31393 /reports-vnmedical-2024-28(2)-02
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e 5. Grytsenko, A. S., Samborska, I. A., Lavrinenko, V. Y., Matkivska, R. M. (2024). Submicroscopic changes in the
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of Medicine and Biology, 4(90), 176-180. https:/ /doi.org /10.26724 /2079-8334-2024-4-90-176-180
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rinepromouucreinemiero. Tezn XX MibkHapoHOI HAyKOBOi KOH(EPEHLIil CTyIEHTIB Ta MOJIOAMX BUEHUX
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dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJ'IiHHﬂ: MiHicTepcTBO OXOPOHM 30POB 'Sl YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's Ilo-6aThKOBI:

1. MenbHUK AHIpiK BosogyuMupoBny

2. Andrii Melnyk

KBasigikamis: 1. men. 1., npodecop, 03.00.04
InenTudikarop ORCID ID: 0000-0003-1315-7958
JopaTrkoBa indpopmamnis:

IToBHEe HafIMeHYBaHHH IOpH,lIPI‘-IHOi 0COOH: BiHHUIBKUIT HAI[IOHAJIBHUI MeMYHUI yHiBepcuTeT iMeHi M. I.
[Tuporosa

Kog, 3a €IPIIOY: 02010669

Micue3HaxoaKeHHS: ByJ1. [luporosa, 6yz. 56, Binnuig, Binaunpkuii p-H., 21018, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂZ MiHicTepCTBO OXOPOHU 310POB 51 YKpaiHu

InenTudikarop ROR:

VIII. 3akar04Hi BimoMocTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Bosomyk Hatarist IBanisHa
rOJIOBH paau

BaacHe IlpizBuie Im's [10-6aTbKOBI Bosomyxk Hatazist IBaniBHa
rOJIOBYIOYOrO Ha 3aCiflaHHi

BignoBigasibHuUI 32 HiATOTOBKY I'pebentok [IMutpo Iroposird

00JIIKOBHX JJOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIIBHOCTI




